Isolation, purification and 1H-NMR characterization of a kringle 5 domain fragment from human plasminogen.
A scheme is proposed for generating the intact Val-448-Phe-545 polypeptide of human plasminogen which contains the fifth kringle domain of the plasmin heavy chain. The procedure is based on a pepsin fragmentation of miniplasminogen and involves the purification of the kringle 5-containing fragment by gel filtration and ion-exchange chromatography. The final product is characterized by amino acid analysis, N- and C-terminal analyses, and high-resolution 1H-NMR spectroscopy at both 300 MHz and 611 MHz. We detect a (40:60%) Asp/Asn heterogeneity at site 452 of the Glu-plasminogen molecule. In the conventional kringle numbering system, the kringle 5 domain extends from Cys-1 to Cys-80, which corresponds to Cys-461 to Cys-540 in plasminogen. A preliminary 1H-NMR characterization of kringle 5 focuses on the global conformational features of the polypeptide. Assignments are given for a number of resonances, including the Tyr-72, the His imidazoles' and the Trp indoles' spin systems. Comparison with human plasminogen kringles 1 and 4 shows that the kringle 5 conformation is highly structured and very similar to that of the homologous domains. This conservancy is particularly striking in the environment surrounding Leu-46 and in the overall features of the aromatic spectrum. There are some differences, particularly in the buried His-33 imidazole group, whose H2 resonance is shifted to 9.67 ppm. A preliminary study of benzamidine-binding shows that the ligand interacts weakly (Ka approximately equal to 1.7 mM -1) mainly through the amidino functional group. Trp-62 and Tyr-72 are significantly perturbed by benzamidine, suggesting that these residues are part of the ligand-binding site.